






inability to progress to the next stage of ovulation and luteinisation when induced, indicated 

a possible hormone receptor complication. The K-ras knock-in models consist of 

abnormal, non-mitotic and non-apoptotic cells. Their phenotype is one of senescence. 

Some tumour suppressor genes as well as kit ligand, a gene associated with oocyte 

development, was investigated in the hope of elucidating the origin of these strange corpora 

lutea like structures. Kit ligand and pi6 showed similar results to wildtype models 

suggesting the problem is not associated with their expression (Fig 4.23). pi5 and pi9 are 

both decreased in the mutant K-ras ovaries. Perhaps this decrease in tumour suppressor 

genes is the reason some K-ras mutants have gone on to develop tumours (Fan et aZ2008b). 

As these K-ras knock-in ovaries demonstrated tumour like follicles with highly condensed 

granulosa cells, absent follicle cavities and de-shaped oocytes pushed to the periphery, it 

was suggested that the abnormal structure identified translated into abnormal ovarian 

function and this then possibly related to a compromised fertility status (Fan et aZ2008b). 

In conclusion, the PI3K1 AKT/FOXO pathway is undoubtedly a core 

pathway involved with follicular growth. Granulosa cell proliferation and luteal cell 

differentiation rely on signals from this pathway. Extracellular ligands can induce the 

activation of downstream targets in the PI3K pathway. Generating a Pten CKO mouse 

strain resulted in a luteal cell pre tumour phenotype in which the PI3K pathway was over-

active and ovaries were exhausted earlier than would happen in a wildtype mouse. 

Engineering ras to be constitutively active in the mouse ovary results in ovulation 

malfunction and fertility problems. Considering these results, it is important for us to 

understand the time specific and downstream target specific nature of components in both 

the PI3K1AKT/FOXO pathway and the Ras/Raf/MEKIERK pathway. From a drug design 

point of view, although no downstream inhibitors have reached trials, transcription factors 

have recently gained interest as the most direct and mechanistically relevant targets of the 

ERK pathway. Already a number of small kinase inhibitors against Raf and MEK have 
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entered clinical development. This has occurred despite the importance of these kinases in 

so many processes unrelated to cellular proliferation. Ultimately, as the pathway is further 

revealed, novel components will provide the researcher with new therapeutic strategies. 

This novel insight into the expression pattern of components from molecular pathways such 

as the PI3K and the ERK pathway in normal ovarian development may help us on the 

journey of drug design to potentially target and treat polycystic ovarian syndrome, ovarian 

cancer or perhaps even infertility. 
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